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In momentum problems, the "average velocity" is the arithmetical1 or
algebraic average of the velocities of all the particles, in the direction under
consideration. Unless velocities are uniform throughout the cross-section
of the stream (a condition which never occurs), the average velocity is not
the same as the mean velocity, which is obtained by dividing discharge by
area. In a side-channel spillway, velocity distribution is unusually irregular.
However, the mean velocity is usually used because of ease of computation.
The resulting accuracy may be considered consistent with the general degree
of accuracy in flood-flow problems.

If the relations of Q and 7 to a; are known in a given case, Eq. 1 can be
integrated and the form of the surface curve determined. These relations
depend on the form and dimensions of the channel, and are algebraically
complicated unless the channel is purposely designed to make them simple.

(2) Simple new design. In preparing an unrestricted new design, compu-
tation may be facilitated by arbitrarily establishing a simple relationship
between Q, V, and x and proportioning the structure to correspond.

The inflow per foot of spillway crest for the purpose of design will gener-
ally be uniform, and the total discharge at a section x distant from the upper
end of the crest will be given by an equation of the form

Q = gx                                                    [2]

where Q is the total flow at the point and q is inflow per foot of crest.

An equation of the exponential type will be found convenient for express-
ing the velocity-distance relation, and by properly choosing constants, such
an equation can be made to conform to a sufficient range of conditions to
meet usual requirements. ' The following form is suggested:

7 = axn                                             [3]

where a and n are arbitrary constants and V and x denote, respectively,
average velocity and distance from the upper end of the crest.

Substituting these values for V and Q in Eq. 1, integrating, and reducing,

Noting that aVn = V2 = 2ghV} Eq. 4 may be simplified to

in which hv is the theoretical velocity head.
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(d) Economic factors, new design. A spillway channel is completely deter-
mined by Eqs. 2 to 5, if its cross^ectional shape and the values of a and n are
chosen. The proper choice of these factors is controlled by economic considera-
tions. The discussion will be confined to a trapezoidal channel on a compara-